where
is a solution of the differential equation. It is to be noted that, the second-order derivatives along the characteristic curves corresponding to 2 nd order partial differential equations are indeterminate and, indeed, they may be discontinuous across the characteristics. However, first derivatives are continuous functions of x and y. Thus,
From Eqs (1), (2) and (3), we have 0 0
Since it is possible to have discontinuities in the second-order derivatives of the dependent variable across the characteristics, these derivatives are indeterminate. 
From Eqs (4), (5) and (6) 
Since it is possible to have discontinuities in the second-order derivatives of the dependent variable across the characteristics, these derivatives are indeterminate. Therefore, 0 0 1
Hence, there is one real characteristic and the given partial differential equation is parabolic in nature.
Q3.
Consider a general form of the energy conservation equation as:
In a physical problem, one is interested to obtain the transient temperature distribution ( as a function of and T x t ) in a uniform flow field ( =constant). u U ∞ = Thermal diffusivity ( 
. . 
Differentiating with respect to t, we get
